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CLAIMS ^ 

/ 

1. An isolated Hepatitis B virus (HBV) variant wherein s^\d variant comprises a 
nucleotide mutation in a gene encoding a DNA polymerase resulting in at least one amino 
acid addition, substitution and/or deletion to said DNA polymerase and v/herein said 
variant exhibits decreased sensitivity to one or more nv/\o^\d& or nucleotide analogs 
selected from the list consisting of ADV. LMV, TFV or^C; ADV and LMV; ADV and 
TFV; LMV and TFV; FTC and ADV; FTC and TFV; ^C and LMV; ADV and LMV and 
TFV; ADV and FTC and TFV; TFV and FTC and LMV; ADV and LMV and FTC; ADV 
and FTC and LMV and TFV, and other nucleoside/br nucleotide analogs, and/or anti-HBV 
agents. 



2. The isolated HBV variant of Claim /wherein the decreased sensitivity is in respect 
of ADV. 

3. The isolated HBV variant of £:iaim 1 wherein the decreased sensitivity is in respect 
of LMV. 



4. The isolated HBV var^nt of Claim 1 wherein the decreased sensitivity is in respect 
of TFV. 

5. The isolated I^V variant of Claim 1 wherein the decreased sensitivity is in respect 
ofFTC. 



6. The isolated HBV variant of Claim 1 wherein the decreased sensitivity is in respect 
of ADV and 1^4 V. 



7. The isolated HBV variant of Claim 1 wherein the decreased sensitivity is in respect 
of ADyandTFV. 
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8. The isolated HB V variant of Claim 1 wherein the decreased scns^dvity is in respect 
of LMV and TFV. ^' 

9. The isolated HBV variant of Claim 1 wherein the decrease;/ sensitivity is in respect 
of ADVand FTC. 

10. The isolated HBV variant of Claim 1 wherein the d^reased sensitivity is in respect 

of FTC and TFV. 

J 

/ 

1 1 . The isolated HBV variant of Claim 1 wherein'the decreased sensitivity is in respect 
of FTC and LMV. / 



12. The isolated HBV variant of Claim 1 wherein the decreased sensitivity is in respect 

of AD V and LMV and TFC. / 

y 

13. The isolated HBV variant of C\aim 1 u'herein the decreased sensitivity is in respect 
of ADV and TFV and FTC, / 

/ 

14. The isolated HBV vanairf of Claim 1 wherein the decreased sensitivity is in respect 
of LMV and TFV and FTC. ^ ' 

/ 

15. The.isolated HByvariant of Claim 1 wherein the decreased sensitivity is in respect 
of ADV and LMV an^r^TC. 

/ 

16. The isolated HBV variant of Claim 1 wherein the decreased sensitivity is in respect 
of ADV and FTC and TFV and LMV. 



17. Thaasolated HBV variant of Claim I wherein said variant comprises a mutation in 
the DNA.-^olyraerase selected for rtT38K, rtAlSlV. rtR55H, rtY245H, rtS/T78S, rtVSOL, 
rtN/Sl/8N, rtN/Kl39K. rtE142V. rtA/T181A, rtl204M, rtQ/P/S/Stop21 5S, nE/K21E, 
rtN^238H, rtT128N. rtN236T, rtLlSOM, rt.M204V, rtQ215S and rtTl28S. 
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18. The isolated HBV variant of Claim 1 or 17 wherein said/variant comprises a 
muialion in the envelope antigen selected from sQ30K, sE44G, s^7T, sI126T, sA159V, 
SL173F, SF55S, sC/Stop69C, sCA^76Y, sWllOI, sN/T131N,//n134Y, sStop/W172\\ , 
sStop/Wl 96W and sS/R207R, 

19. The isolated HBV variant of Claim I wherein said/variant comprises a mutation in 
the DNA polymerase selected from rtN238T, rtl SOL, nj[204M, rtN238T, rtll 87V, nN248Q 
and riS256G. 

20. The isolated HBV variant of Claim 1 or I'P comprising a mutation in the envelope 
antigen selected from sV14A, sL95W, sV96G^I208T/I. sL95W, and sLl96W. 

/ 

2L The isolated HBV variant of Clain/l wherein said variant comprises a mutation in 
the DNA polymerase selected from rtfa22V, rtAlSlT, nLlSOM, rtAA/'200V, nM204V, 
riV214A, rtH237H>T, rtV253G and jlN238T/A. 

22. The isolated HBV variant of Claim 1 or 21 wherein said variant comprises a 
mutation in the envelope antigen selected from sT47A, sWl72Stop, PreS2 T6S, sT47A, 
sP62L, SL/F192F, and sn9^. 

23. The isolated HBV variant of Claim 1 wherein said variant comprises an rtN238T 
mutation in the HBVAolyraerase. 



24. The isoh^ted HBV variant of Claim 1 or 23 wherein said variant comprises an 
sS53L mutati9n in the envelope antigen. 

/ 

25. Vt^L isolated HBV variant of Claim 1 wherein said variant comprises a mutation in 
the Di^A polymerase selected from rtNl23N/I, rtS135Y, rtV2]4AA^ and 
rtQ2^5Q/P/Stop/S. 

/ 
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26. The isolated HBV variam of Claim 1 or 22 wherein said vaftant comprises a 
mutation in the envelope antigen selected from sL42R, SQ102Q/R, ^Tl 15T/S, sS207S/R, 
SL215R and $L216 stop. 

27. An isolated HBV variant comprising a nucleotide mutafion in the S gene resulting 
in at least one amino acid addition, substitution and/or deletion to the surface antigen and 
which exhibits decreased sensitivity to one or more niicleoside or nucleotide analogs 
selected from the list consisting of ADV, LMVJFV o/fTC; ADV and LMVi ADV and 
TFV; LMV and TFV; FTC and ADV; FTC and TFW^TC and LMV; ADV and LMV and 
TFV; or ADV and FTC and TFV; TFV and FTC'^nd LMV; ADV and LMV and FTC; 
and/or ADV and FTC and LMV and TFV ana other nucleoside or nucleotide analogs 
and/or anti-HBV agents. / 

/ 

28. The isolated HBV variant of CJaim 27 wherein the decreased sensitivity is in 
respect of ADV, 

/ 

29. The isolated HBV varianf of Claim 27 wherein the decreased sensitivity is in 
respect of LMV. ^ 

/ 

30. The isolated HBV/variant of Claim 27 wherein the decreased sensitivity is in 
respect of TFV. / 

31. The isolatecr HBV variant of Claim 27 wherein the decreased sensitivity is in 
respect of FTC. 

/ 

32. The isolated HBV variant of Claim 27 wherein the decreased sensitivity is in 
respect o^DV and LMV. 

33. / The isolated HBV variant of Claim 27 wherein the decreased sensitivity is in 
resftect of ADV and TFV. 
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34. The isolated HBV variant of Claim 27 wherein the decrease/ sensitivity is in 
respect of LMV and TFV. 

35. The isolated HBV variant of Claim 27 wherein the defeased sensitivity is m 
respect of ADV and FTC. 

36. The isolated HBV variant of Claim 27 wherein/he decreased sensitivity is in 
respect of FTC and TFV. 

37. The isolated HBV variant of Claim 27 wherein the decreased sensitivity is m 
respect of FTC and LMV. ^/ 

38. The isolated HBV variant of CIain/27 wherein the decreased sensitivity is in 

respect of ADV and LMV and TFC. / 

/ 

/ 

/ 

39. The isolated HBV variant of/'ciaim 27 wherein the decreased sensitivity is in 
respect of ADV and TFV and FTC./ 

/ 

40. The isolated HBV va^^nt of Claim 27 wherein the decreased sensitivity is in 
respect of LMV and TFV and' FTC. 



41. The isolated HBV variant of Claim 27 wherein the decreased sensitivity is in 
respect of ADV and LMV and FTC. 

42. The isolated HBV variant of Claim 27 wherein the decreased sensitivity is in 
respect of ADVand FTC and TFV and LMV. 



43. Tlj^ isolated HBV variant of Claim 27 wherein said variant comprises a mutation in 
the DN^ polymerase selected for rtT38K, rtAlSlV. riR55H, rtY245H, rtS/T78S, rtVSOL. 
rtN/yi8N, rtN/K139K, rtEl42V, rtA/T181A, rtI204M, rtQ/P/S/Stop215S, rtE/K21E, 
rtN^238H. rtT128N. rtN236T. rtLlSOM, rtM204V, rtQ215S and rtTl28S. 
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44. The isolated HBV variant of Claim 27 or 43 wherein said/ variant comprises a 
mutation in the envelope antigen selected from sQ30K, sE44G. sa47T, sI126T, sA159V, 
SI.173F, sF55S, sC/Stop69C, sCA'76Y. sWllOl, sN/T13lN,^134Y. sStop/W172W. 
sStop/W196W and sS/R207R. 

45. The isolated HBV variant of Claim 27 wherein saidVariant comprises a mutation in 
the DNA polymerase selected from ilN238T, rtlSOL, rtI264M, rtN238T. rtI187V, rtN248Q 
and rtS2560,. / 

/ • 

46. The isolated HBV variant of Claim 27 or 45 comprising a mutation in the envelope 
antigen selected from sV14A, sL95W» sV96G,^I208T/I, sL95W, and sL196W. 

/ 

47. The isolated HBV variant of Claini^'7 wherein said variant comprises a mutation in 
the DNA polymerase selected from rtIL22V, rxAlSlT, rtLlSOM, rtAA^200V, rtM204V, 
nV214A, rtH237H/P. rtV2530 and rtw/sST/A. 

48. The isolated HBV varianyof Claim 27 or 47 wherein said variant comprises a 
mutation in the envelope antig^ selected from sT47A, sWl72Stop, PreS2 T6S, sT47A, 
sP62L, SL/F192F. and sI195Mc' 

49. The isolated HBWvariant of Claim 27 vvherein said variant comprises an nN238T 
mutation in the HBV polymerase. 

50. The isolate/ HBV variant of Claim 27 or 49 wherein said variant comprises an 
sS53L mutation in the envelope antigen. 

51 . The isolated HBV variant of Claim 27 wherein said variant comprises a mutation in 
the DNA' polymerase selected from rtNl23N/I, rtS135Y, rtV214A/V and 
rtQ21594/Stop/S. 
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52. The isolated HBV variant of Claim 27 or 51 wherein said v^Hant comprises a 
mutation in the envelope antigen selected from sL42R, SQ102Q/R, s/l 15T/S, sS207S/R, 
sL2 1 5R and sL2 1 6 stop. 

/ 

53. A method for determining the potential for an HBV to exJi'ibit reduced sensitivity to 
a nucleoside or nucleotide analog selected from ADV, LMV. tFV and FTC or optionally 
other nucleoside or nucleotide analogs, said method comprising isolating DNA or 
corresponding mRNA from said HBV and screening fbV a mutation in the nucleotide 
sequence encoding HBV DNA polymerase resulting in /least one amino acid substitution, 
deletion and/or addition in any one or more of donjaihs F and A through E or a region 
proximal thereto of said DNA polymerase and a/sociaied with resistance or decreases 
sensitivity to one or more of ADV. LMV, TFV a/d/or FTC wherein the presence of such a 
mutation is an indication of the likelihood of resistance to said one or more of ADV, LMV, 
TFV and/or FTC. / 



54. The method of Claim 53 wher^n the mutation screened for is selected from 
rtT38K, rtAlSl V. nR55H. rtY245H, rtS/T78S, rtVSOL, rtN/Sl 18N, itN/Kl39K. rtE142V. 
rtA/T181A, rtr204M, rtQ/P/S/Stop^SS, rtE/K21E. rtN/H238H, rtTl28N, rtN236T.' 
rtLlSOM. rtM204V. rtQ2l5S and/rtT128S or a combination thereof or an equivalent 



mutation ^ 



55. The method of Claim 53 or 54 wherein the mutation screened for is selected from 
5Q30K, 5E44G, sA47t/sI126T, sA159V. sLl73F. sF55S. sC/Stop69C, sCmSY, 
sWllOI, sN/T131N,^134Y. sStop/Wl72W, sStop/Wl96W and sS/R207R or a' 
combination thereof o^an equivalent mutation. 

56. The metlK/a of Claim 53 wherein the mutation screened for is selected from 
rtN238T. rtl80J.< rtl204M, rtN238T. rtI187V, rtN248Q and rtS256G. or a combination 
thereof or an^quivalent mutation. 

/ 
/ 



r 
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57. The method of Claim 53 or 56 wherein the mutation screened, for is selected from 
sVMA, sL95W, sV96G. sI208T/I, sL95W, sLl96W and sV14A OT,i combination thereof 
or an equivalent mutation. / 



/ 

y 



58. The method of Claim 53 wherein said variant comprises a mutation in the DNA 
polymerase selected from rtIl22V, rtAlSlT, rtLl80M, rtA/V200V, rtM204V, rtV214A. 
rtH237H/P. rtV253G and rtN238T/A. / 

/ 

59. The method of Claim 53 or 58 wherein sai^l' variant comprises a mutation in the 
envelope antigen selected from sT47A, sWl72Stop. PreS2 T6S, sT47A, sP62L, sL/F192F, 

and sn95M. / 

/ 

/ 

60. The method of Claim 53 wherein- the mutation screened for is selected from 
rtN238T mutation in the HBV polymerase or a combination thereof or an equivalent 

mutation. / ' 

/ 

/ 

61. The method of Claim 53 or/feO wherein the mutation screened for is selected from 
sS53L mutation in the envelope antigen or a combination thereof or an equivalent 
mutation. / 

r 

/ 

62. The isolated HBV^ariant of Claim 53 wherein said variant comprises a mutation in 
the DNA polymerase selected from rtN123N/I, rtSI35Y, rtV214AA' and 
rtQ215Q/P/Stop/S. 



63. The isolated HBV variant of Claim 53 or 61 wherein said variant comprises a 
mutation in the^nvelope antigen selected from sL42R. SQ102Q/R, sTlI5T/S, sS207S/R, 
SL215R and sjL216 stop. 



64. A/method for determining whether an HBV strain exhibits reduced sensitivity to a 
nucleos/de or nucleotide analog, said method comprising isolating DNA or corresponding 
raRNA from said HBV and screening for a mutation in the nucleotide sequence encoding 
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the DNA polymerase wherein the presence of a mutation in a region selected from the F to 
0 domain, between F and A domains, the A domam, between the A and B domains, the B 
domain, between the B and C domains, to C domain, bet^^■een the c'and D domains, the D 
domain, between the D and E domain and the E domain or conibinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to one or more of ADV. LMvf TFV and/or FTC optionally 
other nucleoside or nucleotide analogs. 

65. The method of Claim 64 wherein the mutation screened for is selected from 
rtT38K. rtAlSlV, rtRSSH, rtY245H. rtS^78S, rtV8pL. rtN/S118N. rtN/Kl39K, rtEl42V. 
rtATTlglA, rtl204M, rtQ/P/S/Stop215S, rlE/K2iE. rtN/H238H, rtT128N. ' itN236T' 
rtLlSOM. rtM204V, rtQ215S and rtTl28S or./ combination thereof or an equivalent' 
mutation. 

••* 

/ 

66. The method of Claim 64 or 65 wh^ein the mutation screened for is selected from 
SQ30K. SE440. sA47T. sI126T. sAl/pV, sLl73F. sF55S. sC/Stop69C, sC/Y76Y 
sWllOI, sN/ri31N, SN134Y. sSu>^/W172W. sStop/W196W and sS/R207R or a 
combination thereof or an equivalenymutation. 

67. The method of Claim ^4 wherein the mutation screened for is selected from 
rtN238T, rtl80L, rtl204M. i^238T. rtI187V. rtN248Q and rtS256G. or a combination 
thereof or an equivalent mut^fion. 

68. The method of oCim 64 or 67 wherein the mutation screened for is selected from 
sVMA. SL95W, sV96^. sI208T/I, sL95W. sL196W and sVl4A or a combination thereof 
or an equivalent mutpion. 

69. The metl^d of Claim 64 wherein said variant comprises a mutation in the DNA 
polymerase se)4ted from rtll22V, rtAlSlT. rtLlSOM, rtAA^200V. rtM204V, rtV2l4A, 
rtH237H/P. c(V253G and rtN238T/A. 
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70. The method of Claim 64 or 69 wherein said variant comprises/a mutation in the 
envelope antigen selected from sT47A, sW172Stop, PreS2 T6S, sT47/{ sP62L, sL/Fl92F, 
andsI195M. / 

/ 

71. The method of Claim 64 wherein the mutation scre/ned for is selected from 
rtN238T mutation in the HBV polymerase or a combination thereof or an equivalent 
mutation. 

72. The method of Claim 64 or 71 wherein the mutation screened for is selected from 
sS53L mutation in the envelope antigen or a combination thereof or an equivalent 
mutation. 




73. The method of Claim 64 wherein said variant comprises a mutation in the DNA 
polymerase selected from rtNl23N/I, rtSlBSY, rtV214AA^ and rtQ215Q/P/Stop/S. 

74. The method of Claim 64 or 7^^^wherein said variant comprises a mutation in the 
envelope antigen selected from sL^-^R, SQ102Q/R, sT115T/S, sS207S/R, sL215R and 
sL216 stop. 



75. A method for detecting an agent which exhibits inhibitory activity to an HBV 
which exhibits resistance o/ decreased sensitivity to one or more of ADV, LMV, TFV 
and/or FTC said method comprising: 

generating a genetic construct comprising a replication competent-effective amount 
of the genome from Jaid HBV contained in a plasmid vector and then transfecting said 
cells with said construct; 

contacting said cells, before, during and/or after transfection, with the agent to be 

tested; 

cultufmg said cells for a time and under conditions sufficient for the HBV to 
replicate, /xpress genetic sequences and/or assemble and/or release virus or virus-like 
particle/if resistant to said agent; and 
/ 
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subjecting the cells, cell lysates or culture supernaiam fluid /viral- or viral- 
component-deteciion means to determine whether or not the virus has replicated, 
expressed genetic material and/or assembled and/o: been released i/the presence of said 
agent. /' 

/ 

76. The method of Claim 75 wherein the HBV variant cp/prises a mutation selected 
from .1T38K, rtAISlV. rtR55H, rtY245H. riS/T78S. rtV^OL, rtN/Sll8H nN/Kl39K. 
rtE142V, rtA/T18lA, rtI204M. rtQ/P/S/Stop215S. rtBllaiE, rtN/H238H, rtTl28N.' 
rtN236T.rtLl80M,rtM204V,rtQ215SandrtT12SS. / 

■/ 

/ 

77. The method of Claim 75 or 76 wherein U^e HBV variant comprises a mutation 
selected from sQ30K. sE44G. sA47T. sI126T,,sAl59V, sLl73F, sF55S. sC/Stop69C, 

, sC/y76Y, sWl 101. SN/T131N, sNl34Y, sStop/W172W. sStop/Wl96Wand sS/R207R. 

/ 

78. The method of Claim 75 wherein the HBV variant comprises a mutation selected 
from JtN238T. rtl SOL, rtI204M, .tN238T. rtIl87V, rtN248Q and rtS256G,. 

79. The method of Claim 75 oj;''78 wherein the HBV variant comprises a mutation 
selected from sV14A, sL95W. sV96G. sl208T/l, sL95W, sLI96W and sVl4A. 

80. The method of Clainy 75 or 78 wherein the HBV variant comprises a mutation 
selected from rtI122V, rtAlSlT. ilLISOM, rtA/V200V. rtM204V. rtV214A. rtH237H/P, 
rtV253GandrtN238T/A.:'- 

/ 

if 

81 . The method pf Claim 75 or 80 wherein said variant comprises a mutation in the 
envelope antigen selected from sT47A. sW172Stop, PreS2 T6S. sT47A. sP62L. sL/Fl92F, 
andsIl95M. / 

/ 

/ 

82. The method of Claim 75 wherein said variant comprises a mutation in the DNA 
polymeras/ selected from rtn22V rtA181T, rtLl80M, rtAA/200V. rtM204V. rtV214A. 
rtH237H/P. nV253G and rtN238T/A. 



J 
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83. The method of Claim 75 or 82 wherein ihe UBV variant cpmprises a muiatior. 
selected from sT47A, sW172Stop. PreS2 T6S, sT47A, sP62L, sL/Fl92F, sI195M 

/ 

84. The method of Claim 75 wherein the HBV variant comprises a mutation selected 
from rtN38T mutation in the HBV polymerae. / 



/ 

selected from sS53L mutation in the envelope antigen, / 



85, Tlie method of Claim 75 or 84 wherein the HB^ variant comprises a mutation 



86. The method of Claim 75 wherein said variaht comprises a mutation in the DNA 
polymerase selected from rtN123N/I. rtSl35Y. rtViMAA/ and rtQ215Q/P/Stop/S. 

87. The method of Claim 75 or 86 wherein said variant comprises a mutation in the 
envelope antigen selected from sL42R, SQio2Q/R, sT115T/S, sS207S/R, sL2)5R and 
sL2l6stop. 

88. A computer product for ass^sing the likely usefulness of a viral variant or 
biological sample comprising same/or determining an appropriate therapeutic protocol in 
a subject, said product comprising/ 

(1) code that receives as? input code for at least two features associated with said 

viral agenjs or biological sample comprising same, wherein said 
features ^e selected from: 

(a) the ability to exhibit resistance for reduced sensitivity to a particular 

/ compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV ; 

(c) an* altered surface antigen from wild-type HBV; or 

/ 

(d) j>:"morbidity or recovery potential of a patient; 

(2) codeyihat adds said input code to provide a sum corresponding to a value for 
said viral variants or biological samples; and 

(3) ^I'compuier readable medium that stores the codes. 



89. A computer for assessing the likely usefulness of a variant q/ biological sample 
comprising same in a subject, wherein said computer comprises: -J 

(1) a machine-readable data storage medium comprising'^a data storage material 
encoded with machine-readable data, wherein said machine-reafJable data comprise input 
codes for at least two features associated with said viral variant or biological sample; 
wherein said features are selected from:- ^ 

(a) the ability to exhibit resistance for r^uccd sensitivity to a particular 
compound or immunological agent; / 

(b) an altered DNA polymerase from jwild-type HBV; 

(c) an altered surface antigen from ^ild-type HBV; or 

(d) morbidity or recovery potenthif of a patient; 

(2) a working memory for storing ^Wuctions for processing said machine- 
readable data; / 

/' 

(3) a central-processing unit coupled to said working memory and to said 
machine-readable data storage mediuny ifor processing said machine readable data to 
provide a sura of said input code corresponding to a value for said compound(s); and 

(4) an output hardware ccflipled to said central processing unit, for receiving 
said value. / 

/ 

90. The computer product or composition of Claim 88 or 89 wherein the input code is 
resistant to one or more of ADV, LMV, TFV and/or FTC. 

/ 
/ 

91. The computer product or composition of Claim 88 or 89 or 90 wherein the input 
code is a mutation selefeted from rtT38K, rtAlSlV, rtR55H, rtY245H, rtS/T78S, rtV80L, 
rtN/Sll8N. rtN/Kl^K. rtEl42V, rtA/TlSlA, rtl204M. rtQ/P/S/Stop215S, rtE/K21E. 
rtN/H238H. rtT128H rtN236T, rtLlSOM, rtM204V. rtQ215S and rtT128S. 

/ 

92. The co;hpuier product or composition of Claim 88 or 89 or 90 or 91 wherein the 
input code is- a mutation selected from sQ30K. sE44G. sA47T, sll26T, sA159V, sLl73F, 
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sF55S, sC/Stop69C, sCmSY, sWllOl, sN/Tl3lN. sN134Y: sStop/Wl72W, 
sStop/ W 1 96W and sS/TUOTR. / 

J 
<» 

/ 

93. The computer product or composition of Claim S8 or 8^ or 90 wherein the input 
code is a mutation selected from nN238T, rtlSOL, rtl204M,/rtN238T, rtllSTV, rtiS'248Q 
and rtS256G,. /' 

94. The computer product or composition of Clairo'^ or 89 or 90 or 93 wherein the 
input code is a mutation selected from sVI4A, sI,95W, sV96G, sI208T/I, sL95W, and 
SL196W. ,/ 

t' 

/ 

95. The computer product or composition'of Claim 88 or 89 or 90 wherein the input 
code is. a mutation selected from rtI122y, rtA181T, rtH237H/P, rtLlSOM, rtAA^200V, 
rtM204V. rtV2l4A, rtH237H/P, rtV253G and rtN238T/A. 



96. The computer product or composition of Claim 88 or 89 or 90 or 95 wherein the 
input code is a mutation selected^from sT47A, sWl72Slop, PreS2 T6S, sT47A, sP62L, 
sL/Fl92F.sI195M, / 

/ 

y 

97. The computer profluct or composition of Claim 88 or 89 or 90 wherein the input 

code is a mutation selec^d from rtN238T mutation in the HBV polymerase. 

/ 
/ 

98. The compvjtfer product or composition of Claim 88 or 89 or 90 or 97 wherein the 
input code is a ly^Jtation selected from sS53L mutation in the envelope antigen. 

/ 

99. The^iomputer product or composition of Claim 88 or 89 or 90 wherein said variant 
comprise/ a mutation in the DNA polymerase selected from rtN123N/I, rtSl35Y, 
rtV214.AA^ and rtQ2l5Q/P/Stop/S. 
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100. The computer product of Claim 88 or 90 or 99 wherein said variant comprises a 
mutation in the envelope antigen selected from sL42R, SQ102Q/11, sT115T/S, sS207S/R. 
sL215RandsL216stop. 

101. Use of an HBV variant in the manufacture of a medi^ment for the treatment or 
prophylaxis of HBV infection. 

t 

I 

102. Use of Claim 101 wherein the HBV variant isiesistant to one or more of ADV, 
LMV, TFV and/or FTC. /' 

/■ 

103. Use of Claim 101 or 102 wherein the HBV variant comprises a mutation selected 
from rtT38K, rtAlSlV, rtR55H, rtY245H. rtS/T78S, nVSOL, rtN/S118N, rtN/Kl39K, 
rtEI42V, rtA/T181A, rtl204M. rtQ/P/S/Stop215S, nE/K21E, rtN/H238H, rtT128N, 
rtN236T, rtLlSOM, rtM204V. rtQ215S aod rtT128S, 

104. Use of Claim 101 or 102 or/103 wherein the HBV variant comprises a mutation 
selected from sQ30K, sE44G. sA47T, sI126T, sAl59V. sL173F, sF55S. sC/Stop69C, 
sC/y76Y. sWl 101, sN/T131Nj-5N134Y, sStop/Wl72W, sSiopAVl96W and sS/R207R. 

105. Use of Claim 101 of 102 wherein the HBV variant comprises a mutation selected 

from rtN238T, rtl 80L. ra204M, rtN238T, rtI187V, rtN248Q and rtS256G 

/ 

/ 

106. Use of Claijp 101 or 102 or 105 wherein the HBV variant comprises a mutation 
selected from sVi.4A, sL95W. sV96G, sI208T/I. sL95W, sLl96W and sVl4A. 

107. Use^^ Claim 101 or 102 wherein the HBV variant comprises a mutation selected 
from rai^2V, rtAlSlT, rtH237H/P, rtLlSOM, rtA/V200V. nM204V, rtV214A. 
rtH237H^, rtV253G and rtN238T/A. 

/ 

10^ Use of Claim 101 or 102 or 107 wherein the HBV variant comprises a mutation 
seiected from sT47A, sW172Stop, PreS2 T6S. sT47A, sP62L, sL/Fl92F, and sIl95M. 



/ 

-Sfi- —A. 



/ 



109. Use of Claim 101 or 102 wherein the HBV variant comprises. a mutation selected 
from rtN238T mutation in the HBV polymerase. 



110. Use of Claim 101 or 102 or 109 wherein the HBV var;4nt comprises a muiation 
selected from sS53L mutation in the envelope antigen. / 

/ 

lU. Use of Claim 101 wherein said variant comprises a mutation in the DNA 
polymerase selected from rtN123N/L rtSl35Y, rtV2I4AA^ and rtQ215Q/P/Stop/S. 

f 

1 12. Use of Claim 101 or 1 1 1 wherein said variant comprises a mutation in the envelope 
antigen selected from sL42R, SQ102Q/R, sTl I5T/S, sS207S/R, sL2l5R and sL216 stop. 



113. A method for detecting a variant HBY exhibiting an altered immunological profile 
said method comprising isolating an HBV from a subject exposed to a nucleoside or 
nucleotide analog selected from the listed consisting of ADV, LMV, TFV or FTC; ADV 
and LMV; ADV and TFV; LMV and JFV; FTC and ADV; FTC and TFV: FTC and LMV: 
ADV and LMV and TFV; ADV aitd FTC and TFV; TFV and FTC and LMV; ADV and 
LMV and FTC; ADV and FTC ^nd LMV and TFV, and then contacting said HBV with a 
panel of one or more antibodies to a surface antigen and screening for any change in 
binding affinity or binding sj/ectrum. 

/ 

1 14. A method for detecting a variant HBV exhibiting an altered immunological profile 
said method comprising isolating a serum sample from a subject exposed to a nucleoside 
or nucleotide analo^sclected from the listed consisting of ADV, LMV, TFV or FTC; ADV 
and LMV; ADV^nd TFV; LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV; 
ADV and LM/ and TFV; ADV and FTC and TFV; TFV and FTC and LNfV; ADV and 
LMV and FTHC; ADV and FTC and LMV and TFV, and then contacting the serum with a 
panel of ^BV surface antigens or antibody-binding fragments thereof and screening for 
any cha^^e in binding affinity or binding spectrum. 



/ 
/ 

1 15. The method of Claim 1 13 or 1 14 wherein the HBV variant corm^ses a mutation 
selected from rtT38K. rtAl8lV. rtR55H. rtY245H. rtS/T78S, rt>4oL. rtN/Sll8N, 
rtN/K139K, nE142V, rtA/T18lA, ilI204M. rtQ/P/S/Stop2l5S, rlE/TaiE. rtN/H238H, 
rtTI28N, rtN236T. riLl80M, rtM204V, rtQ215S and rtT128S. ^ 

116. The method of Claim 113 or 114 or 115 wherein the' HBV variant comprises a 
mutation selected fiom sQ30K, sE44G. sA47T, sI126T; sA159V, sL173F, sF55S, 
sC/Stop69C. SC/Y76Y. sWllOI, sN/T13lN, sN134Y, sS;4aV172W, sStop/Wl96W and 
SS/R207R. 

117. The method of Claim 1 13 or 1 14 wherein tifxe^HDV variant comprises a mutation 
selected from itN238T. rtlSOL, rtl204M, rtN238T/rtn 87V, rtN248Q and rtS256G. 

118. The method of Claim 113 or 114 ^17 wherein the HBV variant comprises a 
mutation selected from sV14A, sL95W, sy-96G. sl208T/I, sL95W, sLl96W and sVl4A 

J 

1 19. The method of Claim 1 13 or 1*14 wherein the HBV variant comprises a mutation 
selected from rtI122V, rtAlSlT, rt£l80M, rtAA'200V, rtM204V. rtV214A, rtH237H/P. 
rtV253G and rtN238T/A. 



120. The method of Claim- 113 or 114 or 119 wherein the HBV variant comprises a 
mutation selected from sT47A, sW172Stop, PreS2 T6S, sT47A, sP62L. sL/F192F, and 
SI195M. 

121. The method^^f Claim 1 13 or 1 14 wherein the HBV variant comprises a mutation 
rtN238T. 

122. The fflfethod of Claim 113 or 114 or 121 wherein the HBV variant comprises a 
mutation sS53L. 
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123. The method of Claim 1 1 3 or 1 1 4 wherein said variant comprises a mutation in the 
DNA polymerase selected from rtNl23N/I. nSl35Y, rtV2I4AA' and rtQ2l5Q/P/Stop/S. 

124. The method of Claim 1 13 orl 14 or 1 23 wherein said variant comprises a mutation 
in the envelope antigen selected from sL42R, SQ102Q/R, sTll5T/S. sS20?!^/R, sL2I5R 
and sL21 6 stop. 

1 25. A kit for an assay for variant HB V resistant to AD V, LMV, TFV. or FTC; or AD V 
and LMV; ADV and TFV; LM\' and TFV; FTC and ADV; FTC and TFV; FTC and LMV; 
or ADV and LMV and TFV; or ADV and FTC and TFV; TFV and FTC and LMV; ADV 
and LMV and FTC; or ADV and FTC and LMV and TFV, said kit comprising genetic 
agents capable of detecting an altered DNA' polymerase gene and/or a altered surface 
antigen gene on the HBV variant. 

126. A kit for an assay for variant HBV resistant to ADV, LMV, TFV, or FTC; or ADV 
and LMV; ADV and TFV; LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV; 
or ADV and LMV and TFV: or aDV and FTC and TFV; TFV and FTC and LMV; ADV 
and LMV and FTC; or ADV ai,d FTC and LMV and TFV, said kit comprising peptide or 
antibody agents capable of biplJing to an HBV surface antigen or antibody thereto. 

/ 

127. The kit of Clainv'l24 further comprising reagent for PCR or other nucleic acid 
hydrogen. / 

128. The kit of ,<^laim 124 or 126 further comprising an immobilized oligonucleotide or 
oligopeptide. 



.< 

J.' 



129. A method for detennining the potential for an HBV to exhibit reduced sensitivity to 
ADV. LlyiV, TFV, or FTC; or ADV and LMV; ADV and TFV; LMV and TFV; FTC and 
ADV;^C and TFV; FTC and LMV; or ADV and LMV and TFV; or ADV and FTC and 
TPy TFV and FTC and LMV; ADV and LMV and FTC; or ADV and FTC and LMV and 
T^V and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
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combination thereof, said method comprising isolating DNA or c^sponding mRNA 
from said HBV and screening for a mutation in the nucleotide s^uencc encoding HBV 
DNA polymerase resulting in at least one amino acid substitution, deletion and/or addition 
in any one or more of domains F and G, and domains A th^^gh to E or a region proximal 
thereto of said DNA polymerase and associated with re^nstance or decreased sensitivity to 
ADV, LMV, TFV, or FTC; or ADV and LMV; AD/and TFV; LMV and TFV; FTC and 
ADV; FTC and TFV; FTC and LMV; or ADV ai>/LMV and TFV; or ADV and FTC and 
TFV; TFV and FTC and LMV; ADV and LMy'and FTC; or ADV and FTC and LMV and 
TFV, wherein the presence of such a njutation is an indication of the likelihood of 
resistance to said ADV, LMV, TFV. o^FTC; or ADV and LMV; ADV and TFV; LMV 
and TFV; FTC and ADV; FTC and p^V; FTC and LMV; or ADV and LMV and TFV; or 
ADV and FTC and TFV; TFV and^TC and LMV; ADV and LMV and FTC; or ADV and 
FTC and LM\ ' and TFV, / 

/ 



J- 



130. A vaccine com^sing an agent selected from a surface component of a variant 
HBV as defined in one of Claims I to 50; a combination of a variant HBV as defined 
in any one of C\yLs 1 to 50 and another anti-HBV agent; and an agent inhibitory to a 
variant HBV ^defined in any one of Claims 1 to 50. 



/ 

/ 
/ 

/ 
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CLAIMS 

1. An isolated Hepatitis B vims (HBV) variant wherein said variant comprises a 
nucleotide mutation in a gene encoding a DNA polymerase resulting in at least one amino 
acid addition, substitution and/or deletion to said DNA polymerase and wherein said 
variant exhibiu decreased sensitivity to one or more nucloside or nucleotide analogs 
selected from the list consisting of ADV. LMV, TFV or FTC; ADV and LMV; ADV and 
TFV: LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV; ADV and LMV ai)d 
TFV; ADV and FTC and TFV; TFV and FTC and LMV; ADV and LMV and FTC; ADV 
and FTC and LMV and TFV, and other nucleoside or nucleotide analogs, and/or anti-HBV 
agents wherein said variant comprises a mutation in the DNA polymerase selected from 
the list consisting of nT38K. rlAlSlV, rtRSSH, nY245H, rtS/T78S. riV80L; rtN/Sll8N, 
rtN/K139K, rtEl42V, rtA/T18IA. rtI204M. nQ/P/S/Stop215S, nE/K21E. rtN/H238H, 
nT128N. nN236T. rtLISOM, rtM204V. rTQ215S. nTl28S, rTN238T, nl80L, nI204M. 
nN2j8T. Ill 1 87 V. rtN248Q. rtS256G. rtn22V. nAl8lT. nLlSOM. nA/V200V, rtM204V, 
nV214A. rtH237H/P, nV253G, nN238T/A. rtN238T. rtN123N/l. rtS135Y. nV214AA/ 
and nQ215Q/P/Stop/S. 

2. The isolated HBV of Claim 1 wherein the variant comprises a mutation in the 
surface protein selected from the list consisting of sQ30K, sE44G, sA47T. slI26T. 
SA159V, SL173F. sF55S. sC/Stop69C, sCmSY, sI/VllOI, sN/Tl3lN, sNl34Y. 
sStop/Wl72W, sStop/W196W. sS/R207R, sVI4A. sL95W. sV960, sI208T/i; $L95W. 
SL196W. ST47A. sW172Stop, PrcS2 T6S. sT47A, sP62L. $L/FI92F, sII95M. sS53L, 
SL42R. SQl 020/1^. sTl 15T/S. sS207S/R, sL215R and sL2l6 stop. 

3. The isolated HBV variant of Claim I or 2 wherein the decreased sensitivity is in' 
respect of ADV. 



4. The isolated HBV variant of Claim I or 2 wherein the decreased sensitivity is in 
respect of LMV. 

^tST AVA»UABt£ COPY 
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5. The isolated HBV variant of Claim 1 or 2 wherein the decreased senjitivjiy is in 
respeci of TFV. 

6. The isolated HBV variant of Claim I or 2 wherein the decreased scnsniviiy is in 
respect of FTC. 

7. The isolaied HBV variant of Claim 1 or 2 wherein Ihc decreased sensitivity is in 
respect of ADV and LMV. 

8. The isolated HBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of ADV and TFV. 

9. The isolated HBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of LMV and TFV. 

10. The isolated HBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of ADV and FTC. 

1 1. The isolated HBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of FTC and TFV. 

12. The isolated HBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of FTC and LMV. 

13. The isolated HBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of ADV and LMV and TFC. 



14. The isolated HBV variant of Claim. 1 or 2 wherein the decreased sensitivity is in 
respect of ADV and TFV and FTC. 
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!5. The isolated IIBV variant of Claim 1 or 2 wherein the decreased sensitivity is in 
respect of LMV and TF V and FTC. 

16. The isolated HBV variant of Claim i or 2 wherein the decreased sensitivity is in 
respect of ADV and LMV and FTC. 

17. The isolated HBV variant of Claim I or 2 wherein the decreased sensitivity is in 
respect of ADV and FTC and TFV and L.MV. 

18. An isolated HBV variant comprising a nucleotide mutation in the S gene resulting 
in at least one amino acid addition, substitution and/or deletion to the surface antigen and 
which exhibits decreased sensitivity to one or more nucleoside or nucleotide analogs 
selected from the list consisting of ADV. LMV.TFV or FTC; ADV and LMV; ADV and 
TFV; LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV; ADV and LMV and 
TFV; or ADV and FTC and TFV; TFV and FTC and LMV; ADV and LMV and FTC; 
and/or ADV and FTC and LMV and TFV and other nucleoside or nucleotide analogs 
and/or anti-HBV agents wherein the variant comprises a mutation in the surface protein 
selected from the list of sQ30K, sE44G. sA47T, sn26T, sA159V. sLl73F, sF55S. 
sC/Stop69C. SC/Y76Y. sI/VllOI, sN/Tl3IN. sNI34Y. sStop/Wl72W. sSiop/Wl96W.' 
$S/R207R. sV14A. sL95W. sV96G. sI208T/l, sL95W. sL196\V, sT47A. s\Vl72Slop.' 
PreS2 T6S, sT47A, sP62L. sL/FI92F. sIl95M. sS53L. sL42R. SQ102Q/'R, sT115T/S. 
SS207S/R. sL2 J 5R and sL2 1 6 stop. 

19. An isolated HBV variant of Claim 18 whereiri the variant comprises, a mutation in 
the HBV DNA polymerase selected from the list consisting of nT3SK. nAlSl V, nRSSH. 
rtY245H. nS/T78S. rtVSOL. rtN/SlUN. rtN/Kl39K. nE142V. rtA/TI8IA. rtI204M! 
rtQ/P/S/Stop2l5S, rtE/K2IE, nN/H238H. itT128N. rtN236T. nLISOM. nM204V.' 
rtQ215S. rtT128S. rtN238T, nl80L. rtI204M, nN238T. nll87V, rtN248Q, nS256G! 
rtll22V, nAISlT, rtLlSOM. rtAA'200V. rtM204V, nV2l4A. nH237H/P. nV253G, 
nN238T/A. rtN238T. nNl23N/I. rtSl35Y. rtV214AA/ and rtQ2I5Q/P/Stop/S. 
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:0. The isolaied HB\' xarianl of Claim 18 or 19 wherein ihe decreased sensiliviiy is in 
respect of ADV. 

21. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of LMV. 

22. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of TFV. 

23. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of FTC. 

24. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of ADV and LMV. 

25. The isolated HBV variant of Claim 18 or 19 wherein ihc decreased sensitivity is in 
rcspeciof ADV and TFV. 

26. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of LMV and TFV. 

27. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of ADV and FTC. 

28. The isolaied HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
rcspeciof FTC and TFV. 

29. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of FTC and LMV. 
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30. The isolated HBV variant Claim 18 or 19 wherein ihe decreased sensitivity is in 
respect of ADV and LMV and TFC. 



31. The isolated UBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of ADV and TFV and FTC. 

32. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of LMV and TFV and FTC. 

33. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of ADV and LMV and FTC. 

34. The isolated HBV variant of Claim 18 or 19 wherein the decreased sensitivity is in 
respect of ADV and FTC and TFV and LMV. 

35. A method for determining the potential for an HBV lo exhibit reduced sensitivity to 
a nucleoside or nucleotide analog selected from ADV. LMV. TFV and FTC or optionally 
other nucleoside or nucleotide analogs, said method comprising isolating DNA or 
corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV DNA polymerase resulting in at least one amino acid substitution, 
deletion and/or addition in any one or more of domains F and A through E or a region 
proximal thereto of said DNA polymerase and associated with resistance or decreases 
sensitivity to one or more of ADV. LMV. TFV and/or FTC wherein the presence of such a 
mutation is an indication of the likelihood of resistance to said one or more of ADV, LMV, 
TFV and/or FTC wherein the mutation screened for in the DNA polymerase is selected 
from the listing consisting of rtT38K. nAISlV, rtRSSH, rtY245H. rtS/T78S, nVSOL, 

-rtN/SnSN, rtN/Kl39K. rtEl42V. rtA/Tl8lA, rtI204M. rtQ/P/S/Stop2l5S, nE/K21E.' 
nN/H238H. rtT128N. rtN236T. rtLlSOM. rtM204V, nQ2l5S. nTl28S. rtN238T. rtlSOL.' 
nI204M. nN238T. rtII87V. rtN248Q. nS256G. nn22V. nA18lT. rtLlSOM. rtAA/200V. 
rtM204V, nV214A, nH237H/P, rtV253G, rtN238T/A. rtN238T. rtNl23N/I. nS135y,' 
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56. The method of an HBV oi Claim 35 wherein the mutation screened for is in the 
surface protein selected from the list consisting of sQ30K, sE44G, sA47T, sI126T 
SA159V, SLI73F, sF55S. sC/Stop69C. sC'Y76Y, sl/VnOI. sN/Tl3IN. sNl34Y. 
sStop/W172VV, sStop/W196W. sS/R207R, sVl4A. $L95W. sV96G. sI208T/I. sL95W.' 
SLI96W. ST47A. sW172Siop, PreS2 T6S. sT47A. sP62L. sL/Fi92F, sI195M. sSS3L.' 
SL42R, SQI02Q/R. sTl 1 5T/S, SS207S./R. SL215R and SL216 stop. 

37. A method for determining whether an'HBV strain exhibits reduced sensitivity lo a 
nucleoside or nucleotide analog, said method comprising isolating DNA or corresponding 
mRNA from said HBV and screening for a mutation in the nucleotide sequence encoding 
the DNA polymerase wherein the presence of a mutation in a region selected from thcF to 
0 domain, between F and A domains, the A domain, between the A and B domains, the B 
domain, between (he B and C domains, to C domain, between the C and D domains, the D 
domairv, between the D and H domain and the E domain or combinations ihercof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to one or more of ADV, LMV. TFV and/or FTC optionallj.- 
other nucleoside or nucleotide analogs wherein said variant comprises a mutation in the 
DNA polymerase selected from the list consisting of rtT38K. nAlSlV, rtR55H. rtY245H, 
rtS/T7SS, rtVSOL. nN/S118N. rtN/Kl39K. nE142V. rTA/Tl8lA, ' nI204M! 
rtQ/P/S/Slop215S. rtE/K2l£, nN/H238H. nT128N. rtN236T. rtLlSOM, nM204V, 
rTQ2l5S, nTl28S. nN238T. rtlSOL, rtI204M. rtN238T. nil 87V. nN248Q. nS256G,' 
nll22V, rtAlSlT, rtLlSOM. rtA/V200V. nM204V, rtV2J4A, nH237H/P, nV253G, 
nN238T/A, nN238T. rtN123N/I. rtSl35Y. rtV214AA/ and nQ2l5Q/p/Siop/S. 

38. The method of Claim 37 wherein the variant comprises a mutation in the surface 
protein selected from the listing consisting of sQ30K, sE44G, sA47T, sII26T, SA159V, 
SL173F. sF55S, sC/Siop69C. sC/Y76Y, sIA'llOI. sN/Tl31N. sNl34Y, sSiop/W172W. 
sStop/Wl96W. SS/R207R. sV14A. sL95W. sV96G. sI208T/I. sL95W. sLl96W, sT47A.' 
sWl72Stop. PrcS2 T6S. sT47A, sP62L. sL/Fl92F. sll95M. sS53L. sL42R. SQ102Q/R. 
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39. A method for dciccling an agent which exhibits inhibitory activity lo an HBV 
which exhibits resistance or decreased sensitivity lo one or more of ADV, LMV, TFV 
and.''or FTC said method comprising: 

generating a genetic construct comprising a replication competent-effective amount 
of the genome from said HBV contained in a plasmid vector and then transuding said 
cells with said construct; 

contacting said cells, before, during and/or after transfection. with the agem to be 

tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicaie. express genetic sequences and/or assemble and/'or release virus or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supematani Huid to viral- or viral- 
component-delection means to determine whether or not the vims has replicated, 
expressed genetic material and/or assembled and/or been released in the presence of said 
agent. . 

wherein the HBV variant comprises a mutation in the DNa polymerase selected 
from the listing consisting of rtT38K. riAISlV, rtR55H. nY245H. rtS/T78S. rtVSOL. 
nN/SII8N. rtN,'KI39K. nEI42V. rtA.TlSlA. nI204M. nQ./p/S/Stop2l5S. rtE/K2IE,' 
nN/H238H. rtTl28N, nN236T. nLlSOM, nM204V, nQ2l5S. nTI28S. rtN238T. m80L, 
rtI204M, nN238T. ill 187V, riN248Q. nS2S6G. rtn22V, itAlSlT. rtLlSOM. rtAA^200V.' 
rtM204V. rtV214A. nH237H/P. nV253G. nN238T/A. rtN238T. rtNl23NVI. hS 1 35 Y.' 
rtV2l4A/VandrtQ215Q/P/Slop/S. • ' ' 

40. The method of Claim 39 wherein the HBV variant comprises a mutation in the 
surface protein selected from the list consisting of sQ30K, sE44G. sA47T, sri26T 
SA159V. sLr73F, sF55S, sC/Stop69C. sC/Y76Y, slA^llOI, sN/Tl31N, sN134Y. 
sSlopAV172W. sStop/W196W, sS/R207R. sV14A. sL95W. sV96G. sI208T/I. sL95\V. 
SH96W. ST47A. sWl72Stop. PreS2 T6S, sT47A, sP62L. sL/n92F, sII95M. sSS3L. 
SL42R. SQ102Q/R. sTl 15T/S. sS207S/R.$L2l5R and sL216 slop. 
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41. A computer product for assessing ihe likely usefulness of a ^ iral variani or 
biological sample comprising same for determining an appropriate therapeutic prviocol i:^ 
a subject, said product comprising: 

(1) code that receives as input code for at least two features as.«:ociatcd wi,h said 

viral agents or biological sample comprising same, wherein said 
features arc selected from: 

(a) the ability to exhibit resistance for reduced sensitivity to a panicular 

compound or immunological ageni; 

(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface protein from wild-type HBV; or 

(d) morbidity or recovery potential of a patient; 

(2) code that adds said input code to provide a sum corresponding to a value for 
said viral variants or biological samples; and 

(3) a computer readable medium that stores the codes; 

wherein the altered DNA polymerase is selected from the list consisting of nT38K 
nAlSlV. rlRSSH. rtY245H. nSn-78S. nVSOL. rtN/Sn8N. rtNyKl39K. aE142V.' 
rtA/Tl8lA. rtI204M. .iQ/P/S/Stop21SS. nE/K21E. nN/H238H. nT128N! rtN236T.' 
rtLlSOM, rtM204V. rtQ2I5S. nT128S. rtN238T. nl80L. nl204M. nN238T. nI187V.' 
nN248Q, rtS256G. rtll22V. nAlSIT, rtLlSOM. rtA.'X-lGOV. nM204V. rtV214A' 
nH237H/P. nV253G. rtN238T/A. nN238T. r^Nl23N/J. rtSl35Y. nVIUA/W and 
rtQ2l5Q/P/Stop/S; 

wherein the altered surface antigen is selected from the list consisting of sQ30K. 
SE44C. SA47T. sll26T. sAl59V. sLI73F. sF55S. sC/Stop69C. sC/Y76Y, sL-VllOI. 
SN/T131N. sN'l34Y, sStop/Wl72W. sSlop/Wl96W. sS/R207R, sVl4A, sL95\V. sV96g' 
SI208T/1. SL95W. sL196W, sT47A. sWI72Stop. PreS2 T6S, sT47A. sP62L. sL/Fl92F.' 
sn95M. SS53L, sL42R. SQ102Q/R. sTl 15T/S. sS207S/R. sL2I5R and sL216 stop. 

42. A computer for assessing the likely usefulness of a variant or biological sample 
comprising same in a subject, wherein said computer comprises: 

(1) a machine-readable data storage medium comprising a data storage material 
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codes for at least tw.- icaiurcs associated with said viral variant or biological sample; 
whereiri said features are selected from:- 

(a) the ability to exhibit resistance for reduced sensiiiviiy ,0 a particular 
compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface protein from wild-type HBV; or 

(d) morbidity or recovery potential of a patient; 

(2) a working memory for storing insiructions for processing said machine- 
readable data; 

(3) a central-processing unit coupled lo said working memory and to said 
machine-readable data storage medium, for processing said machine readable data to 
provide a sum of said input code corresponding to a value for said compound(s); and 

(4) an output hardware coupled to said central processing unit, for receiving 
said value; 

wherein the altered DNA polymerase is selected from ihe list consisting of rtT38K. 
rtA181V. rlR55H, nY245H. nS/T78S. nV80L, nN/SllSN. nN./K139K. nEl42V." 
nA/T18lA. nl204M, rtQ/l'/S/Slop215S. rTE/K2!E. nN/ll238H. nri28N. rtN236T,' 
rtLlSOM. rtM204V. nQ215S. nTl28S. rtN238T. rtlSOL. rtI204M. rtN238T. riI187V.' 
nN248Q, nS256G. nil 22V. rtAlSlT. nLlSOM, nAA/200V, nM204V. nV2l4A." 
rtH237H/P, rxV253G. nN238T/A. nN238T. rtNM23N/I. rtS135Y. nV2l4AA' and 
nQ215Q/P/Slop/S; 

wherein the altered surface antigen is selected from the list consisting of sQ30K. 
SE440. SA47T, 511261. sAI59V. sL173F. sF55S, sC/Stop69C. sC/Y76Y. sI/VllOI. 
SN/T131N, SNI34Y, sStop/WI72W. sStop/Wl96W. sS,^207R, sV.14A, sL95W. sV96C.' 
S1208T/I. SL95W. sL196W. sT47A. s\V172Stop, PrcS2 T6S. sT47A. sP62L, sUFl92F. 
si 1 95M. SS53L. sL42R, SQl 02Q/-R. sTl 1 5T/S. sS207S/R, sL2 1 5R and sL2l 6 stop. 

43. The computer product or composition of Claim 41 or 42 wherein the input code is 
resistant to one or more of ADV, LMV, TFV and/or FTC. 
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44. Use or an HBV variam in the manufaciure of a medicament for the treatment or 
prophyla.Kis of HBV infection said HEX' variant comprising a mutation in the DNA 
polymcr;:sc selected from the list consisting of nT38K. rtAISlX', nR55H, rtY245H, 
rtS/T78S, nVSOL. riN/Sll8N. nN/'Kl39K, nEl42V. nA/7l8!A. nI204M,' 
nQ/P/S/Stop215S. rtE,'K2lE, nNVH238H. nTl28N. nN236T. nLlSOM. nM204V.' 
nQ2l5S. rtTl28S. nN238T. niSOL. nI204M, nN'238T. nil 87V, nN248Q, nS256G! 
nil 22V, nAISir. rtLlSOM. nA/V200V. rtM204V, nV2l4A. nH237H/P. nV253G. 
rtN238T/A. rtN238T, nN123N/I, nSl35Y, nV214A/V and nQ215Q,?/Stop/S and/or a 
mutation in the surface protein selected from the list consisting of sQ30K. sE44G. sA47T 
sn26T. SA159V, SL173F, sF55S. sC/Siop69C. sCA'76Y, slA/llOl, sN/Tl31N, sN'i34Y! 
.sS;op/W172W. sStop/W196W. sS/R207R. sVMA. sL95W. sV96G. sI208T/l. sL95\v' 
SL196W. ST47A. sWI72Stop. PreS2 T6S. sT47A, sP62L. sL/'F]92F, sn95M, sS53L,' 
sL42R,SQ102Q/Ksril5T./S,sS207S/'R.sf.213RandsL216stop. ' 

45. Use of Claim 44 wherein the HBV variant is resistant to one or more of ADV, 
LMV.TFV and/or FTC. 

46. A method for delecting a variant HBV exhibiting an altered immunological profile 
said method comprising isolating an HBV from a subject exposed to a nucleoside or 
nucleotide analog selected from the listed consisting of ADV, LMV. TFV or FTC; ADV 
and LMV; ADV and TFV; LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV; 
ADV and LMV and TFV; ADV and FTC and TFV; TFV and FTC and LMV; ADV and 
LMV and FTC; ADV and FTC and LMV and TFV. and then contacting said HBV with a 
panel of one or more antibodies to a surface antigen and screening for any change in 
binding affinity or binding spectrum said variant HBV comprising a mutation in the 
surface protein selected from the listing consisting of sQ30K. sE44G. sA47T, slI26T 
SA159V, SL173F. sF55S. sC/Stop69C. sCA'76Y; sIA/JiOI. sN/Tl31N. sNI34Y, 
sStop/WI72W, sSiop/Wl96W. sS/R207R. sVl4A, sL95W. sV96G. sI208T/l, sL9SW,' 
SL196W. sT47A. sWI72Stop. PreS2 T6S. sT47A, sP62L, sL/Fl92F, sI195M. sS53L. 
SL42R. SQ102Q/R, sTI l5T/S.si207S/R. sL2l5R and sL2l6 stop. 
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47. The method of Claim 46 wherein .he variant HI3V comprises a mu.a.ion in the 
DNA polymerase selected from the listing consisting of nT3SK. nAlSlV aR55M 
nY245H. rtS/T78S, nVSOL. nN/SllSN. nK'./Kl39K, rtEl42V. rtA.Tl8lA 'nI204M' 
nQ/P/S/Stop2l5S. nE/K21E, nN/H238H. rtT.28K. r,N236T. nLl80M. 'rtM204v' 
rtQ215S. nTl28S. nN238T, nI80L. nl204M. rtN238T. nI187V. nN248Q, rtS256G 
rtI122V, nAlSlT. rtLISOM. nAA'200V. nM204V. rlV214A. rtH237H/P ' rtV253G' 
nN238-I/A. rtN238T. nN123N/I. nS135Y. nV214AA^ and nQ2l5Q,'P/Stop/S. ' 

48. A kit for an assay for variant HBV resistant lo ADV. LMV. TFV. or FTC- or ADV 
and LMV; ADV and TFV; LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV 
or ADV and LMV and TFV; or ADV and FTC and TFV; TFV and FTC and LMV- ADV 
.nd LMV and FTC; or ADV and FTC and LMV and TFV. said ki, comprising genetic 
agents capable of detecting an altered DNA polymerase gene and/or a altered surface 
antigen gene on the HBV variant wherein the altered DN>A polymerase is selected from the 
list consisting of nT38K. rtAlSlV. rxRsSH, nY245H, nS/T78S. nV80L nN/Sll8N 
nN/Kl39K. nEl42V. rtA/Tl8lA. nl204M. nQ,T/S/Stop215S. nE/K21E.' rTN./H238H' 
nTl28N. rtN256T. nLI80M, nM204\-. nQ215S. nTi28S. nN238T; rtlSOL nl204M 
rtN238T, nll87V. rtN248Q. nS256G. nII22V. rlAlSIT. nLlSOM. nA/V200V nM204v' 
nV214A. rtH237H./P, nV253G. rtN238T/A. rtN238T. rtN123N/I. nS135Y rtV2I4A./\' 
and nQ2l5Q/P/S,op/S wherein ,he altered surface antigen is selected from the li., 
consisting of sQ30K. sE44G. sA47T, sn26T. sA159V. sLl73F. sF55S. sC/Stop69C 
SC/Y76Y, sIA/llOI. sN/Tl31N. sNM34Y. sSiop/Wl72W. sSlop/W,96w' .S/R207r" 
SV14A. SL95W. SV96G. sI208T/I. sL95W. sLl96W. sT47A. sWr72S.op PreS2 T6s' 
ST47A. SP62L. sL/Fl92F. sn95M. sS53L. sL42R. Sgi02Q/R. sTlI5T/S. sS207S/r' 
SL215R and sL2l6stop. 

49. A kit for an assay for variant HBV resistant to ADV. LMV. TFV. or FTC- or ADV 
and LMV; ADV and TFV; LMV and TFV; FTC and ADV; FTC and TFV; FTC and LMV- 
or ADV and LMV and TFV; or ADV and FTC and TFV; TFV and FTC and LMV ADV 
and LMV and FTC; or ADV and FTC and LMV and TFV. said kit comprising pep'tide or 
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surface aniiecn comprising a muiaiion selected from ihc i.si consisting of sQ30K. sC44C 
SA47T, SII26T, SAI59V. sL173F. sF5SS. sC/Stop69C. sC/Y76Y. sl/VilOl. sN/Tl31N.' 
SNI34Y. sS,op/W172W. sStopAV196\V. sS,'R207R. sV14A. sL95\V; sV96G. sI208T/l. 
SL95W, SL196W. sT47A, sWl 72Stop. iVcS2 T6S, sT47a. sP62L sL/F192F. sIl95M 
sS53L.sL42R.SQl02Q/R,sTn5T:'S,sS207S/R.sL2l5RandsL2I6siop. 

50. A method for determining the potential for an HBV to exhibit reduced sensitivity to 
ADV. LMV. TFV. or FTC; or ADV and LMV; ADV and TFV; LMV and TFV; FTC and 
ADV; FTC and TFV; FTC and LMV; or ADV and LMV and TFV; or ADV and FTC and 
TFV; TFV and FTC and LMV; ADV and LMV and FTC; or ADV and FTC and LMV and 
TFV and/or optionally other nucleoside or nucleotide analogs or other anli-HBV agents or 
combination thereof, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation in the nucleotide sequence encoding HBV 
DN'A polymerase resulting in at least one amino acid substitution, deletion and/qr addition 
in any one or more of domains F and G. and domains A through to E or a region proximal 
thereto of said DNA polymerase and associated with resistance or decreased sensitivity to 
ADV, LMV. TFV. or FTC; or ADV and LMV; ADV and TFV; LMV and TFV; FTC and 
ADV; FTC and TFV; FTC and LMV; or ADV and LMV and TFV; or ADV and FTC and 
TFV; TFV and FTC and LMV; ADV and LMV and FTC; or ADV and FTC and LMV and 
TFV. wherein the presence of such a mutation is an indication of the likelihood of 
resistance to said ADV. LMV. TFV. or FTC; or ADV and LMV; ADV and TFV- LMV 
and TFV; FTC and ADV; FTC and TFV; FTC and LMV; or ADV and LMV and TFV; or 
ADV and FTC and TFV; TFV and FTC and LMV; ADV and LMV and FTC; or ADV and 
FTC and LMV and TFV wherein the HBV comprises a DNA polymerase having a 
mutation selected from the list consisting of nT38K, rtA18lV. nR55H. rtY245H 
rtSmsS. rtVSOL. rtN/Sll8N, rtN/Kl39K. rtEl42V. nA/Tl81A, nI204M. 
nQ/?/S/Stop2I5S. nE/K2IE, . nN/H238H, nTl28N. rtN236T. nLISOM. ^ nM204V. 
rtQ215S. rtT128S. rtN238T. nlSOL. m204M. nN238T. rtlI87V. rtN248Q. nS2560. 
nI122V. rtAlSIT. nLl80M, rtA/V2pOV, rtM204V. nV2l4A. nH237H/P. rtV253G, 
nN238T/A. rtN238T. rtN123N/I. rtSl35Y. rtV214A/V and nQ215Q/P/Stop/S. " 
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5 1 . The mcihod of Claim 50 uhcrein the MB V cc:nprises a surface antigen having a 
mutation selected from the list consisting of sQ30K, 5E44G. sA47T, sII26T SA159V 
SL173F. ..F55S. sC/Stop69C. se/Y76Y. sI^VliQi. sN/Tl3lN. sKl34Y. sS,op./Wl72w' 
sStop/Wi96W. SS/R207R. sV|4A. sL95W. sV96G, sl208T/l. sL95W. sL196W sT47a" 
SW172S.OP. PreS2 T6S. sT47A, sP62L. sL/FI92F. sI195M, sS53L. sL42R. SQ102Q,Tl' 
sT 1 1 5T/S, SS207S./R, sL2 i 5R and sL2 1 6 stop. 

52. A vaccine comprising an agent selected from a surface corriponenl of a variant 
HBV as defined in any one of Claims I to 34; a combination of a variant HBV as defined 
m any one of Claims 1 to 34 and another anti-HEV agent; and an agent inhibitory to a 
variant HBV as defined in any one of Claims I to 34. 
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